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^<?1 #5L*fl ^7>» *H^*Hr #*l5L, ^-7] #*l±r ^ ^tH, A^Ei, ^-A>«-, # 

71 ^ ^ 1^7>r^» *H 1^^, 1^"^4 o^SM JI-^o, A o V 

71 *|^Ei #e11* ^M-^ 7><I#, H^JL #7} ^ *\) 2± + 7}^ ^Os}±r *H 2^ 

£ ^ofl 2)*}^, Z\) l^ + 7}^7\ ^7>^<y 7>^^-^l $H A^E^oflAl ^5]^ 51^2) 

£ 2 
MOCVD, 7]- <1^- 
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«KE.*ll ^i*} *f|2: {APPARATUS FOR MANUFACTURING SEMICONDUCTOR DEVICES} 
£ l£- ^3*1 MOCVD ^1^1 

£ 2^ ^^^1 He^HH MOCVD ^1^1 ^S.; 

£ 3^ £ 2S] MOCVD iL^n^ <&^£; 

£ 4^ *ll 2*UHH 4^- MOCVD 

JE 5^r £ 4^ 7V«i^ ^ eHM^l a>a1£; 

£ 6^ £ 4^ MOCVD ^w]^ iL^^r 

* E^ ^ Jf^-ofl t}RV -f Jl£] ^ * 

210 : ^ 220 : 

230 : 242 : *fl 1^^ 

244 : 4 2^-^-^r 250, 350 : 7}<&& 
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<12> -S- «V£*ll ±7}^ ^^§1-71 ^-^15., D) ^lzj}7fl^ ti>£^ ^-bfl ^ 

<13> ^tiV^O.S aVH^l »l^>7l Oj^og ^ -3}- A>^1 ^ > ZL 

2^J1 A}Zj- ^ ^4 Cf^^ ^-^S-o] J1^514. o]^*V -ofl^ f^Hg-^ ^flo] 

wVnVo^ ^Kg. ^71^ ^tff ^T^flS. A}-§-^ -e-7] ^ 3^ 71^ 

(METAL ORGANIC CHEMICAL VAPOR DEPOSITION : M0CVD) ^l7> A>-g-^cf. 

<w> £ 1-& ^aV^^l MOCVD^wll- 7Majo^ Ji^^ S^ojcf. 5. l-fr ^S*>^, MOCVD^ 

^ ^tH(120)sf ^ ^ «1 (120) ^<Hl *|3. cfl^£)£.s. ^^]sl^ >H^U60) 3? A>4N 
H.(140)# 7^14. ^olssjsq- ^ ti>£^ 7l^r(W)^r vfl^M ^(S^sl*! &#)7> *| 
^3(160) ¥^^14. A>fl «flj=(l40)<H| -fM #4* ^^P- *ll (METAL ORGANIC PRECURSOR)^ 

^1 li^7>^7} ^Sl^r ^(182)4 *hh, ^i:, ^£H4 ^ *\] 2±^7}^7} 

#(184)°1 o^^t}. -a^os 1^+7}^ 7flo»^il7li4 <l^-*fl3*l 7}<£Q 
<$n£. A>flafl = ( U0)5. ^s^, *fl 2^^7>^ ^-gr^-BflS. a>^*H^( 140)S. *#^t].. 

<is> $HolsKw)*r ^^7>i#Sl -g-*fl^i£t±cf ^ tflsf SOOT^JE.^ 7}<^B\ 

JL, *fl 14:^7}i<4 ^ 2i^7]-^^ a>$|*0H.( 140)^1 142) -fr ^f-Sfl o}Efl S o.^*) 
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H^ZL 24li7>i7> ^>^O.S. ^Sl^^ ^]o]3l(W) <#o\] ^^^$\ f^o] 0)^.0] 

neiq- oje^V ^tii^o] MOCVD^-y] &*)7\ (w)7> 500°C<>1^ 

2) SrSS. 7}^ nfl ±.^7}^$) ^o] 0} -Lo^n^ ^^£^(160)^ £.5=^ cfl If 

600°C^>1^S tf^cK 4^ ^ ^^(120)^1 ^1^4 ^«11-E.(140)21 -&^7} i±7}iS] 
^U^JEiitf ^ -£-5L^ 7}<£5\o] t ± + 7}^o) u)^ £$\S)o] ^ ^(120)^ ^ ^ 
A)$N:EL (140)011 ^*}7]} ^t}. ZL^ZL ^ ^(120) ^°1 7><11°.S.*) 7> 

91^-1: *U^. 5E*V, l±^7}^ £r5LS. 7}<£& ^>EflS. 

JEL(140)S ^^l^r cfl 2^^7>>i^ ^^J-EflS A>^)*H^(140)S. ^-^JELS. 

^ll" *IM*1 tfofl i^7>^# ^^Tfl - 01^ 

ol ^ £tQX\ JT^OJ- 7><l5l^ A^Bl, ^-71 ^ ^ lfl<*|| #7l ^ ^ cfltg 

3^ ^7] ^ %V]S. ^ 1^7}^Mr ^^Rr ^ ZLBlJl ^-71 

3]- eg JI-^^ ^- 7 ] A-l^E-1 J7^-Sl a o V 7 1 A^^ofl o] 7 ><i£l^ 7>1^ 
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7>*!4. 

<19> «J<*H iS^lg, # 7 1 *j| I7>«g[^-fe #71 ^ %Vi\$>\ #4 44*114 # 7 1 ^ ^4 

^ 4^44 ^444 #71 ^4 *»44 S>1^ o_Hl #oj^Cf. atb, #71 7><t^ #71 ^ 
4 *£44 4^4 44 4444 *ll 1^44 4^4^ *)1 27><1^-S1- #71 ^4 44 # 

4"4 4444 #71 £4^4 444^=r 37^-f* 7^44 • 44 aft 27><£^ #7l ^ ^ 
44 fovo^^ ^^^^#^1^ 44 ol 4440.5L 44^ 44^4°-3. ^#£)J1, 

A] 37><i^-^ 444 yJ^msLS. 444 44^4-° 3 ^4^14. 

<20> 4^. 44 444, #7l 4 17}<g-*f^r #71 4^44 ^^^#0.5. #*Kr #7l 

^4 *]44 444 #71 4 A 34 A\o)6\) 444:2, ^^^-##ol #71 4 1^44 443fe 
4* 4444 4*11 #71 7><i44 4 17}<^4 #71 4l34 A>oHl 4 ^ 3 fe 4447} #<y 

€4. 44 7><i^ #4 4 i7V<i^-s-?-4 <3#44 #4 £-4-^4 ^^#-2.3. 4 

4^ *11 37><l-^# 71-44. 
<2i> e^, #4 «h£4 4^ 44^ -fh7l ^ 44 4 # ^4 4*1 ^ , 44 -&44S 4 2 

^7^1- ^4^ 4 4 ^4t!-4. 44 i±.^7}^ 4^ 44s. #4 ^4 

^4°fl 4^4^ 7^4^, #4 ^i 2±.^7}^ 44 ^jes 7}<i4 #4s. #4 ^4 ^44 

4^4^ ^-4 ^(METAL ORGANIC) 7>^ol4. 
<22> 44, ^. ^4 44 41- ^44 £4^2 44 £ 7^- 42:444 14 4^14 ^ 

tb4. 44 5141-4 444 ^44 4^ ^*Hr ^4^4 444tt -^44 4-^4^7} 

^444 5U4. 1^4 44 4^ 44 7>4 ^€ ^ 5^4, ^44 ^47> o> 

4^14 ##4tt 44 43. 4*11 4444 4 
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4-5-^ -^H^IMfe 4M s}-^- 7)<# f^K METAL ORGANIC CHEMICAL VAPOR 

DEPOSITION : M0CVD)^^1« oflS *<H ^^*>v+, -#7] ^x)^ $)) °}*\% JL^9] a^e^I 
A^JI, 7 r <g£ f^7}if *fl^ ^.9.7}- 2.^- l&TESfl ^12: A>-g-^ ^ ^Cf. 

°M ii7}itt ^ ^ tfls -fr<g*H=- ^7># s.= Af-g-^ 

£ 2^ £ ^3 *fl H^HH ttj-^r ^-71 ^ 5*4}- 7l^ 0 > ^aj-cq 7 fl^o] c}-^ ^a] 
^ £ 21- ^-2^, M0CVD ^ (process chamber ) (210) , a^e] 

(susceptor)(220), £-a> -*f( s hower head) (230) , l^^-^Kf irst supply pipe)(242), *fl 2^^ 
^(second supply pipe)(244), :zb1jl 7 r <l*r(heat pipe)(250)# 7>^}cf. 

Ai^Ei(220)£r ^ol5S|(W)7> ¥-&°-3- ^ ^ Hi (210) ^ 7^ofl afl*l^t|-. 

^ ^*H(210) 4i^7>^^ ^-Sfl^rH ojAj-o.5. -fM^n. 4tH ol 3S| (W) ii7}ifSl . 

ol^xl^S. ^|ol5t)(W)* 7><t*>7l *fl , A^E](220) TT *1 &\ 

i^]S\7] &-g-)7> ^^l^Cf. iL-g. ^olsl(W)^ 500"C°1>8\°3. 7>^S1°S, A^E^ ^}B\6\] 

^«fl 600°Co]^S. Aj-^cf. 
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*3 3IHK210) vfl ^ofl^ A^Ei (220)^ cfl^sls.^- A>^^ = 4 ^ £a} 

-¥-(230)7> ^^l^cf. «.a>«-(230)^ ^ 38*1(210) iflJL 4r°d^ ii7}if|- o>EflS £-a}*> 
*r ^ZSLsL ^ ^(210)21 ^f£o|j ^^cf. 

^3 ^^(210)^1 <y^a hl^ tii^o]]^ ^ (210) vfl-^-s <a^tv ^<y-^ <LS 

(246 H^- ^H(247)7> ^slt}. 

^a>«-(230)^ $1*13^ X| l-B-SJ^-Cfirst inlet part)(231)4 *}-*fXl $1*1 3^- 

XI 2-fr«a-?-( second inlet part)(232)« 7>^cf. X] 1-8-^^(231)^ XI 2-8-^^(232) Afolofl^ 
XI l^-A>^(237)o] ^*l£H ^ i^.«g^.(231)4 XI 2-8-°J J f(232)-I- X| 2^-f(232) 

<X-2flX]T7 XI 2£-a>#(238)°1 $^th Xl l^>*(237)«flfe 4*r^ XI 1*#(233)<X 
^^5lJL, X) 2§-A}:£(238)Xl^r Xl 1*§2|- z}-z}- cfl-g-s]^ $x}6\) 2*1-(234)<X 
XI 2*#(234) A>oJ6Q *fl 3##(235)<X ^^^cf. Xl l-fr(233)4 Xl 2*(234)ofl^ £-^(236) 

Xl 1-8-^^(231)^ XI 1^7>^7> ^H, XI lii7}ife ^-£r°\}*\ 71X1^" 

BflS ^Xl^Rr 7>^o]cf. ^ lii;^^ ^olsl(W) ^Hl f^fjl*} ^ nVo] ^sj-^o] ^ o. 

^(0 2 )^ 7lXl^]Jl ( aj^-rq-ol ^-Mfe- ^^(N 2 )M- °J-SM 6 KNH 3 )fil- ^ 7lXH 

cf. XI 2-8-^-^(232)^ XI 2^^7>>i7> -8-^Sl^ XI 24i^7>^^- ^ ^7]<y-g- 7> 

*H ^-^H ^Xl/JlXl ^BflS. ^Xl^Kr #^5L*| 3 3 £-£3. 7>1^ ^EflJL ^AV«-(230)S 
^id" 5 ! ^ -8-71 ■g-^- ^i^Xl 7}^(metal organic precursors gas) 0 !^. 
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(242)-gr *«fl *3 31«K210)S W^lal, ^1^1 7> 1-&(250)^ f-*fl °^f£S 7}<13 < X *fl 
l-fr°J -^(231)5. *#^th 2i^7>^^ *fl 2ii7}i ^■^(S.^S)^] ^-g-) X)<* 
2|-S]7iq- g$*f|3*l 7>1^ ^-EflS. X) 2^-^(244)* ^-*fl ^ 2-^-^-^(232)5. 

*#€*=r. Xl 2^7 r i £Al3*lxr 8>^o.uf Qij^ ^-gof $5 o_o^ 

7]S)-Al7l^- 7l^# S^-tVcf. 1^^(242)^ ^ ^tH (250)3 33«](212) vflofl 
3*13 7r<I^(250)3 ^^5)J2, *fl 2^-^-^(244)^ ^ ^*| (250)3 ^^(256)# 

#*fl £^(230)3 *fl 2^-^(232)3- <£%^. =L^ t o)<2\. ^ 7}<I#(250)°] *fl 2 

-8-^^(236)3- ^^3^1, Xl 2^-^^r(244)ol ^ 1-^-^^(231)3- ^ °i3". 

£ 23 <« ^^^^ £ 3*<M ilTr «>3- ^-^(330)^ ^>3-3 -fr^ 

(331)3- *>3-3 ^>*(332) 1 ?>* 7>^ ^ £13. o] |o ^ x^^j-^sq. ^ 2dti7r^ -g-<^ 
-fi- 0 ^ (331)3. ^S\JL, -fr<g^(331) ^3 ^r#(332)ofl «(334)^g- ^sfl <>M 

7>1^:(250)^- *)1 1^^(242)* -^3^ XI ld^7 r ^:«- 1-^^(231)3 

^*V^ ^<X3. 71-1^(250)^ ZL ifl^l- JljE^t ^ I^>i7>i7> ^£-£3. 7><i3£^- JL^ 
3 ^^Bl(220) ^-§: -g*l€^. 7 r <M^(250)^ *fl 17 r ^H first heat part)(252), 

XI 27 r <t-¥-( second heat part)(254), *fl 37}<I^-(third heat part)(256)# 7>^cf. ^ 

17><1 ^-(252)3 XI 27}<l^-(254)rr ZL ifl^-» afl i±^ 7 }^7\ M] ^ (220)<HH ^3 

^ ^1 3*fl ^ -&£3 7 r ^3£^- *rfe ^14. i7 r <I^-(252)^ *3 (210)3 
3(214) tf<3^ #3(214) ^lX^i :2<y^o.3 #3(214) ^^4^1 ^ 

€3-. XI 27}^(254)±r XI l7>^^-(252)3 1^JL3^-Ei <£^3d1 ^) 1^-^(242)3- ^^3 
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27f9J^-(254)^ ^ (210)^1 *B^(212) tlH tfSJsM, *HjM*(212) 
7}WB)3.tt *HM?(212) f^Jf* 3*!3-^5 *M-*lfe *§^o_3_ 

2fl 37V<i-^-(256)^ (230) 3 ol-§-^ 7>^^(250) iflJfS Jl5^ 2fl lii7}if 

7><i^7lM- ^.a>«.(230)» 9i^£r5I5. ^*Rr ^14. ^ 37^^(256)^ *ll 27><i^f(254) 
3] Ef^O.^^-Ei «a>«-(230)^ iq^-oflH ^o}7] ±r *§#-g- 7>*H 

£-^(230)2) 2fl I- 0 - 0 *} ^-(231)^ <^^^cf. 

7>^1 #*HH, ^1^^(220)^ 600°C°l^ ZL-gr^S -°-*l€4. 
ofl *H l^^ife ^^HfloflAl l^-##(242)-§- -f-*fl ^ ^"^ (210)5. ^^cf. ^ ^ 
Hi (210) MIS. -B-<a^ ^11 lii7fi^ 7>9J#(250)^§: -^H a^e| (220)5^ 

^ <gofl sl-gfl <^^^ £S 7>^^ tfefls. «-A>«-(230)Sl X] i-fj-<g ^(231)5 ^^4. 5Etb, # 

^1 7>^<?1 2^7>i^ ofl^^uf >§£^ ^^*V ^£5. 7}<g5)°] 211 2^ 

^(244)* ^-sfl 230)^1 211 2-ff^(232)5 -fr^nf. 2ll 1-^^(231)5. ^§"€ ^1 1 

^7}^ ^-2.>^(236)^- ig-n ^y^-mo) ama, ^ 2^-^^(232)5 ^g-^ 211 2 

±^7}^ *fl 2^-^(238)51 *fl 3*#(234)^§- -g-*fl o>2fl.§. £-Afs}t}. ojs. ii7 ^A^ j7-o_ 

Si *|EH 31*11 £-Sfl * 2H € ^ fl|ol=|(W) 4H1 ^^ZL, ^ J£ ^ #-ff-#*£r till 

7m(246)# *sfl Sl^-S. UlM^ch a^e1(220) ^Hlb 3M*|(W)Sl ^-£# ^*Rr 4H(5. 
&£-)7> ^-^ v € ^ &t}. 7T-1^r(250)42l ^JH^o.5 °l*fl $)H3)(W)7} 

^tb ^^EiH} ^ 7>^1^, §1 El oil ^ 3 fe£r ^r£» *K£^- H" ^ $14- 

<^tiV^<y M0CVD #*HH^ *]BlS.^-Bl Ion o]efl ^ Hi (210)^- ^-a}«-(230) 

^ ^7V^ -g-tsfl^ri 0)^-9] Jl-^SLS. -fr*]^. 4i^7^#ol ^ ^^(210)^1 31 
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^ofl^ £-sfl * ^ ^tH(210)Sl ^ofl A-l^Ei 

(220)5--^- &i ^ ^tH(210)^ ^(214)°-S. ^Sl^ ^1 I7}<g-f (252) * ^1 27}^ 

(254)1- ^] liiyfit 7><i^ cfl ^ ^(210)3 ^^o} ^ 

-f °fl «l*fl ^ £r£.S ^-#tl §-^11- aW. =L?) -H JL^SLS- 7}<i& 

^-A|-Jf(230)2} 711 1±^7}^7} = ^ Tfl 371^-^(256) ^1 iJH^ol oj^o^^u.^, ii7}i 
7> £-A}Jf (230) ^&°\}*] £-*fl * «-A>«-(230)oll f^l^r 53 -g; ^diSMfr ^ 5^. 

3^b, ^^r^"?! M0CVD #*HH *fl 2di^7>i^ <H^-&£3. 7><i^ ^J-Efls £-a}«-(230) 

S CH| ti];§>^ *f| liA7fi^ ^Aj-Efl^. w.A>Jf(230)3. ^-^5]°.^., ^7}^7J; 

^^(220)3,^ ^£1^ ^ofl o]sfl 7><I^ ^-BflS. ^A>^.(230)S. ^SlJEL 

l^ofl 1^1^71-^:1- 7>l^>7l ^£^1 *3 (210)^1 

^ ^ ^Pf(230)-1 ^W7l ^ ^4^11- ^-S.7} &t}-. zieiM- ^iL*} 

£ 4^ ^1 2*UHH M0CVD #*1» i^xr ^^lJl, £ 5^r .£ 4^] 

7><1^ ^ ^IH^l A>o| £ olcl-. 

£ 41- %^*>^ ( MOCVD^l^ ^ ^(210), £-^Hf (230), *\ ^ (220) , ^1 1^-^ 
(242), *fl 2^^(244), =L^]JL 7><1^(350)# ^1^. o}^. ^ i^aHI^ ^^*V ^ 
J2-^ofl £fl*lH^ ^ltb i§^£- ^^>^I 4 l^Hl^ ^ol^V ^-2:1- 7Hb 7}<I#(350)<H1 
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£ 5» 7>^^-(350)^- all 171-^^(352), o}^«.(354) > A) 37}^ 

(356)1- 7>^cf. *\) l7>1^-(352)^ *fl l^^-(242)2f ^ ^(210)^ ^(214) 

^ *HllH(220) a}°H afl^^cf. ^ 17><l-^-(352)^ ^ ^8^(210)^ w>^-^^.S.^-B) 
(220)^ ^-^2) $1*1 *W 3^*8 ^i^Ei(220)» #*}-£^ °1^(354)^ *|| 

17> < i^-(352)S.^-E^ <3#sM ^ ^(210) ^ ^JLS ^€4. *fl 37><i^- 

(356)^ o)^«-(354) S «.Ei <3#£H -£-^(230)°+ IS^g- *fl 1-^^(231)°+ 

*H 37}-<lJf(356)Tr £ 5°1H Ji^r Wf2f £o] ^-^^MH 0^0.3. «V^«-o] 

5L 6^ 5L 4^| MOCVD ^^1^ ^€ H^tt #^ol JI, £ 7-gr £ 6^1 7>1^ 

* A>ol £ olcf. s. 6 ^ £ 7-i- 7><1^;(350)^ afl 37><l^-(356)^ £ 5^- 
^e] ^•a>«-(230)2] ^ 2-g-A>#(238)olH^-Ei *fl 1-^-^^(231)^1 s^^clS £-*Hf (230) 

# 7>^ ^ 

^1 2*J*H4H 01^^(354)^ ^o]^- a)] 1^7}^ -gr^ofl Dl^a S z]^ i£ 

#7fl ^ $L2.*1, *3J2*H tchef °13^-(354)«- ^wl^l <£jl 1 7><i^-( 352)71- 

£-^(230)^1 S.^^SLS. *r SM.. 

^ 2^^HH1^ 7><i^-(350)^: ^ ^tH (210) ^H^l ^^lSl^-S. ^7>il-ol 

7>^^(350)^1 ^^cf. o] Tjo. 7l-<i^:(350)Sl ^^^ 7 l7> #o}*l o , 7 }<£&(350)2) *\] 1 
7}<i-f (352) ^<H1^ ^-S-^gSl e}olui (260)71- ^l^tf. >H 17>?M^-(352)^- ^ ^^(210)^1 
ifl^^oil e^tb $1*H Bl-om(260)fe *ll l7>1^-(352)^ vfl^ oj^sl ^cfl Jfl*! 

Slfe ^°1 W>^§>Cf. ZL5il4 Ol^f ^Bl 17f-°l-f (352)7} ^ ^^(210)^1 vfl^tti AS-^-Ei 
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o)2\s\sm fl*13al, eMM(260Hr *|| 17><1 (352)£] ifl^ £ iZ-j^ofl ^ 

o^ol ^a] ^27} ^^SfZL ^]7> -g-oltb Jl^-7]- 

<45> SE^r, ^^MH MH+^tt Jl-^ ^ <^7> 4^7}>i» 7><l*Rr Cfl A>-g-^S., ^ 
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[^T 1 * 11 

^7} ^1 ^71 A^Ei^ rfl*j=5l^ ^>«-^; 

A o V 7] ^ %*]5L *fl lii7}if ^*Rr *f| 1^^4;ZielJ7 

^•7] *fl 1^^"^4 ^7} A^^Ei ^q-^ 7f<i^-g- ^-al^ 

2] 

^ ^"i- ^K 1 i7} ^12: 

3] 

#7) 17>1^-^ #71 ^ *8»^ ^ ^Hl #°J51^ 3-§T f^j^ *}^r «J:£^1 
7-\ #*1. 
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[3^* 4] 

Xl 3%H] 9X°]*\, 

^3^- ^-4" ^<L3. ^ *}-£Xl i:X> ^12: ^1. 
5] 

^7} 7}^^, 
3 7>*lfe 3^ S^O S ^ ti> £ ^] ^ ^3. 

6] 

^7) 7}<&&-&'#7] ^ %n\ #JjLofl #7] ^-A>«-^ ££5^, ZL^JL 

4l7> ^2 
7] 

^■71 ^1 I7><i^ ^7] ^ %B]9] 9]^^ A o V 7] A }o)6\) ^ ^ ^ 3} o. 

5. *V£*fl i*]- 

25-16 



1020030011778 #^ 2003/12/16 

[37* 8] 

#7l 4 17}<t^ #7] ^^e^ #efll- m°m^°.5L #*}^f ^ 

*\] ±7} ^2: #*1. 

[^7* 9] 

*ll 8*oHl 5^1, 

#71 7><1^, 

#7] 17><l^-S^-Ei <2#5H Aj- 7l £-A).«- 4 37}^ 
♦ Cl 3* ^-^S. *}^r aV^^l i*} ^2: #*1. 

[^7* 10] 

^1 8%H1 5a<^i, 

#71 te^l 4l7> #^1^ ^^f##o) AV 7 ] ^ l^^ofl Jf^l^r ^ «oM^7l 

^ #71 7>^^ *fl 17>^-^-^ #71 *)^Ei A>olcfl ^^5]^ cj *Rr 3* 

^-^l^S. *>^r ^> *fl2: #*1. 

1^7* 111 

#71 tilSLxfl ^1^ #7l -g-Apf S ^ 2ii7fif ^§Hr ^1 2^-#^ C| ^til 

^ ^-^^5. wj-fe ^"£^1 ^2 #*1. 
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12] 

^-71 aV£.*fl -B-71 ^ sj-tj- 71^- METAL ORGANIC CHEMICAL VAPOR 

DEPOSITION : MOCVD) ^1^1 S}^- ^ . 

13] 

*)] 12%H1 $X°]a\, 

7fi^ ^r£S. 7>1^ #eJ)s. ^-71 ^ ^guH -fr^sl^r ^-^(METAL ORGANIC) 7>i 

*>Tr aV^^l 4i7> ^2: 
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